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What are we talking about?
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* Trends are calculated annually for all long-term tidal \ﬁgj1w1
monitoring stations by MD DNR and VADEQ in
collaboration with CBPO scientists (the “tidal trends . ﬁ%
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* We now have an updated method and process for %ﬁf o

generating annual trend results.
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* New results are useful both for reporting progress
and for research to understand what’s driving
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Annual Process
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Annual Tidal Trends: 10 Parameters

Surface & Bottom, annual:

 Total Nitrogen (TN)

* Dissolved Inorganic Nitrogen (DIN)
* Total Phosphorus (TP)

* Orthophosphate (PO4)

* Total Suspended Solids (TSS)

* Water Temperature

e Salinity

Surface & Bottom, season-specific:

* Spring & Summer Chlorophyll-a
 Summer Dissolved Oxygen

Water clarity measure, annual:

e Secchi Depth



Annual Tidal Trends: Products
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* Long- and short-term

» Regular and flow-adjusted (from 2017 trends =~ = At least 4 of everything

onward)

1. Maps: Bay-wide picture of percent change over time
2. Graphs: Data and average pattern over time
3. Tables: Simplified % improving, degrading, not changing



Trends for Surface Total Nitrogen LN
in the Chesapeake Bay: 1999-2016 . =....

Annual Tidal Trends: Products
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Trends for Surface Total Nitrogen ~
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Annual Tidal Trends: Products

Total Nitrogen-Surface & Above Pycnocline at TF2.4
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Annual Tidal Trends: Products

Surface TN 2007-2016 Trends

Maps: Regular & Flow-adjusted versions TrendinTN | Percent of
concentration Stations

e Long-term (1985 or ‘99 — present)
e Short-term (last 10 years)
Graphs:

e Detailed for scientific audience
» Simplified version for website/report
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in the

Example:

Trends for Secchi Disk Depth

Chesapeake Bay Program
A Watershed Partnership

Chesapeake Bay: 1985-2016
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Trends for Secchi Disk Depth

Trends for Secchi Disk Depth
in the Chesapeake Bay: 2007-2016
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Trends for Secchi Disk Depth ~ Trends for Secchi Disk Depth
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Example:
Importance of

both long and
short term
information

Water Clarity Measure:

Secchi Disk Depth

Long-term

1985-2016 Trends

Trend in Secchi | Percent of
depth Stations

Short-term

2007-2016 Trends

Trend in Secchi | Percent of
depth Stations




Trends for Summer Bottom Dissolved Oxygen
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in the Chesapeake Bay: 1985-2016 (June-Sept) ._=:.....
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Susquehanna
A *
Example: s 1® Long-term
Bottom DO AL e
3
.
C4D o
Patuxent 8 @)
*, ()
k
AA % an
S )i *
Oee ¢
Potoma‘c‘ ¢ © ¢
A V! e
A
2 A ‘v . o P
VVV )i *
R h k ? @ . v
appa anngc * X \V4
» ¢ é Type of trend
Vv Ae , o  Significant(pct.0)—
® o ¥ ® o V¥V Decrease >50%
" O Aeso V' Decrease 0-50%
¢4 York A ® A Increase 0-50%
‘.James o *AA A Increase >50%
L & S ® o) o A Possible (0.05<p<0.25)
e @ 0 o © Decrease
A0 R @ Increase
Trends were computed caing GAM. | ® * ¢ Unlikely (p>0.25)
method in partnership between . ® A N
MDDNR, VADEQ, ODU, and CBP. ’ * N o 25 50
. . . T T T T T |
Etltsp(?I?\IvrInI/evI:chesapeakebay.net/terms ‘ A Kilometers
Map created by RM, 01/19/2018

Dissolved Oxygen [mg/L]

Summer Dissolved Oxygen-Bottom at CB4.2C

X

X xoy X X x
I X %
X X X X X
dox  x % X X x X x X X
X oS X x = oy X
X X X X % & X X X
X X = x %X % X
4 ¥ x  ETEEE: X % X X
I I I I I I I
1985 1990 1995 2000 2005 2010 2015
X Observed Values (Jun-Sept) —— July 1 Estimate
Summer Dissolved Oxygen-Bottom at LE3.1
o _| X
© %
X % X
X X X
° 7 ><%X>><<>< xx>§<<><>< % ><><><>< % % X X x><
x % x X %( X ¥ x % x X X 5 X
<t — X x X % )S x X x & >><< X >2< X % x X
X)( x X X " % X x x )%(
» x % X x X %
— X
o % % x % : N > . >>§: : % y : . X %
X[ X % X X
o — ) * X )>g< x * X X *

1985

1990 1995 2000 2005 2010 2015

X Observed Values (Jun-Sept) —— July 1 Estimate




Example:
Bottom DO

and water
quality criteria

Making the link between
water quality criteria
attainment status and DO
trends

Deep Channel Oxygen Criterion Status for 2014-2016
and Trends for Bottom Surface Oxygen for 2007-2016
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No upcoming meetings. Members +

Meeting Calendar >

Scope and Purpose

The Integrated Trends Analysis Team aims to combine the efforts of the Chesapeake Bay Program analysts with those of investigators
in governmental, academic, and non-profit organizations to identify potential research synergies and collaborations that will enhance

our understanding of spatial and temporal patterns in water quality.

Specific Goals

L
. (1) Gather researchers and analysts from various governmental, academic, non-profit, and private organizations for biannual meetings
toidentify the broad scope of on-going work related to trends and patterns of water quality in the Chesapeake watershed and estuary.

(2) Discover previously un-identified linkages among the ongoing research activities of participating individuals and organizations.

(3) Develop a standard set of analysis tools that can be applied in any relevant ecosystem within the Chesapeake watershed and

(5) Provide a forum for bringing findings to the broader Chesapeake Bay management community.

Membership in the Integrated Trends Analysis Team is currently not formally defined. If you would like to receive invitations to

upcoming meetings, contact Kyle Hinson to request that your name and email address be added to the Team's distribution list

Projects and Resources
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Discussion

* Does the CBP have a “release” process that is appropriate for the tidal
trends results?

* Who are the appropriate audiences for this information?
e Technical environmental managers within jurisdiction agencies
* Watershed and tributary groups (e.g. Riverkeepers)

* Research community
o« ?

* Should there be a tidal trends indicator?

* Where should these products be housed and served?
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